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PLVXQGHUVWRRG DQG FRQVWDQWO\ DFFRPSDQLHG ZLWK REVWDFOHV 7KH SXUSRVH RI WKLV VWXG\ LV WR UHYHDO WKH LQDGHTXDF\ RI FXUUHQW
VWXGLHV RQ JUHHQ EXLOGLQJ DQG ORZFDUERQ EXLOGLQJ DV ZHOO DV WKH DUFKLWHFW¶V UROH LQ WKH HQWLUH EXLOGLQJ SURFHVV 7KLV VWXG\
LQWURGXFHVDQRSHQEXLOGLQJFRQFHSWDQG LWV µOHYHO¶ VWUDWHJ\DQGH[SORUHVDQDSSURSULDWHPHWKRGRORJ\ IRU IXWXUH ORQJ ODVWLQJ







1.1. Is green building sustainable? 
$V RQH RI WKH KRWWHVW LVVXHV LQ FRQWHPSRUDU\ VRFLHWLHV HQYLURQPHQWDO VXVWDLQDELOLW\ LV FORVHO\ OLQNHGZLWK WKH
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GHYHORSPHQWLVVXHFRPSUHKHQVLYHO\WKHUHDUHPDQ\GHILQLWLRQVLQFOXGLQJWKHODQGPDUNRQHZKLFKZDVILUVWFRLQHG
LQ  LH ³'HYHORSPHQW WKDW PHHWV WKH QHHGV RI WKH SUHVHQW ZLWKRXW FRPSURPLVLQJ WKH DELOLW\ RI IXWXUH




SOXV HQHUJ\ EXLOGLQJ DUHPDLQO\ IRFXVHG RQ SK\VLFDO HQYLURQPHQWDO FRQFHUQV DQG DUH OLNHO\ WR UHVXOW LQ D SXUHO\
















1.2. Do architects design long lasting buildings today? 
2QWKHRWKHUKDQGWKHDUFKLWHFWXUDOVLQVRIWKHEXLOGLQJERRPIURPWKHVDQGVDUHVWLOOILUPO\DQFKRUHG


















WKH SDUWLHV GLUHFWO\ LQYROYHG LQ WKH EXLOGLQJ SURFHVV:KHUHDV XVHUV RIWHQ SHUFHLYH LQDGHTXDWH VXLWDELOLW\ IRU WKH
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LQWHQGHGXVH LQYHVWRUVDQGGHYHORSHUVUDLVH WKH LVVXHRI LQVXIILFLHQWXQGHUVWDQGLQJRI WKHHFRQRPLFV  ,QJHQHUDO
DUFKLWHFWXUH LV DFFXVHGRISURGXFLQJ DQ DFDGHPLF UHVXOW WKDW LV HVWUDQJHG IURP WKH HYHU\GD\ZRUOG $W WKH VDPH
WLPH WKH GHPDQGV SODFHG RQ DUFKLWHFWXUH KDYH EHFRPH LQFUHDVLQJO\ FRPSOH[ZKLOH FULWLFDO SRLQWV KDYH EHFRPH
PRUH VLJQLILFDQW DV D UHVXOW RIGLIIHULQJ LQWHUHVWV%HVLGHV WKHUH LV D ULVLQJ ILHUFHGHEDWHEHWZHHQ WHFKQRORJLFDOO\
VXVWDLQDEOH GHYHORSPHQW DQG HFRORJLFDOO\ VXVWDLQDEOH GHYHORSPHQW 7HFKQRORJ\ LV RQH RI WKH DUFKLWHFWXUH
FRQGLWLRQVDQGWKHFRQGLWLRQLPSOHPHQWDWLRQZLWKSHRSOHLQYROYHPHQWLVDFXOWXUDOLVVXHUDWKHUWKDQDWHFKQLFDORQH

















2.2. Current problems of green building in china and the pearl river delta area 







0RPD VHULHV %HLMLQJ 7LSWRS ,QWHUQDWLRQDO $SDUWPHQW *XDQJ]KRX+XLMLQJ1HZ 7RZQ HWF *UHHQ %XLOGLQJ
  *UHHQ %XLOGLQJ $VVHVVPHQW  7KH *UHHQ 6WDU H[SHQVLYH HVWDWH DQG WKH VHULHV RI JUHHQ
GHPRQVWUDWLRQSURMHFWV KDYHJLYHQSHRSOH WKH LPSUHVVLRQ WKDW JUHHQ EXLOGLQJ LV YHU\ H[SHQVLYH DV ERWK SURMHFWV
XVHGDGYDQFHGWHFKQRORJLHVDQGHTXLSPHQWVWRUHGXFHFDUERQHPLVVLRQV6RPHRIWKHPHYHQXVHGJUHHQEXLOGLQJDV
DVHOOLQJSRLQWIRUPDUNHWLQJ
,VRODWLRQRIGLVFLSOLQHV7KHWUDGLWLRQDOGHVLJQSURFHVV LVRQH WKDWIRVWHUV WKH LVRODWLRQRIGLVFLSOLQHVGXULQJ WKH
GHVLJQDQGFRQVWUXFWLRQSURFHVV.DVK\DSHWDOLHVWUXFWXUDOGHVLJQGRHVQRWEHJLQXQWLOWKHFRPSOHWLRQRI
DUFKLWHFWXUDOGUDZLQJVZLWKERWKQHHGLQJWREHFRPSOHWHGSULRU WR WKHVWDUWRI WKHPHFKDQLFDOV\VWHPVGHVLJQ,Q
&KLQD WKLV LVRODWLRQ FRXSOHGZLWK LQFUHDVLQJO\ IUDJPHQWHG GHVLJQ DQG FRQVWUXFWLRQ GDWD W\SLFDOO\ OHDGV WR FRVWO\
FKDQJHVGXSOLFDWHGGHVLJQHIIRUWVDQGUHGXQGDQFLHVLQWKHILQDOGHVLJQDOORIZKLFKUHVXOWVLQEXLOGLQJVWKDWRSHUDWH
EHORZ WKHLU RSWLPXP SRWHQWLDO &KULVWRSKHU  /DUJHO\ LQFUHDVLQJ EXLOGLQJ GHVLJQ LQIRUPDWLRQ EHFRPHV
FRQVLGHUDEO\XQFRRUGLQDWHGHVSHFLDOO\GXULQJWKHGHYHORSPHQWRIJUHHQEXLOGLQJV
$EXVHRIKLJKHQGHTXLSPHQWDQGWHFKQRORJLHV0DQ\HVWDEOLVKHGJUHHQEXLOGLQJVDUHFRQVLGHUHGDVDSLOHXSRI
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WKHGHVLJQIURPWKHHQHUJ\SRLQWRIYLHZWKHDSSOLFDWLRQRIHQHUJ\VDYLQJWHFKQRORJ\RQO\EHFRQVLGHUHGDIWHUWKH
FRPSOHWLRQRIWKHVFKHPDWLFGHVLJQ;LD	=KXVRPHRWKHUH[SHUWVEHOLHYHGWKDWDUFKLWHFWVEDUHO\FRQVLGHU
DQGXVHSDVVLYHEXLOGLQJGHVLJQVWUDWHJLHVDQGEOLQGO\XVH  WHFKQRORJ\DQGHTXLSPHQWRQO\ WRPHHW WKHHPLVVLRQ




2.3. Current sustainable problems of Pearl River Delta area, China 
$VRQHRIWKHPRVWLPSRUWDQWHFRQRPLF]RQHVDQGKLJKO\GHYHORSHGXUEDQL]DWLRQDUHDVLQ&KLQDWKH3HDUO5LYHU
'HOWDUHJLRQLVWUHDWHGDVDSLRQHHUDQGH[SHULPHQWDODUHDWKDWKDVIDFHGVRFLDODQGHFRQRPLFWUDQVIRUPDWLRQIURP
WKH LQGXVWULDOL]DWLRQ WR WKH SRVW±LQGXVWULDOL]DWLRQ HUD DQG KDV EHFRPH D NQRZOHGJHEDVHG FLW\ )LJXUH  7KH
1DWLRQDO'HYHORSPHQWDQG5HIRUP&RPPLVVLRQLQWHQGVIRUWKH3HDUO5LYHU'HOWDUHJLRQWRPRYHXSWKHYDOXHFKDLQ










%HVLGHV WKH DIRUHPHQWLRQHG VRFLDO WUDQVIRUPDWLRQ LVVXH DQG FRPPRQ HQYLURQPHQWDO FULVLV FDXVHG E\ ERRPLQJ


















7KH FRPSOLFDWHG VLWXDWLRQ RI VXVWDLQDELOLW\ DVZHOO DV WKH QHFHVVLW\ WR VSHFLI\ WKH UHVHDUFK FRQWHQW LQFOXGLQJ
FUXFLDOLVVXHVRISHRSOHLQYROYHPHQWDQGWLPHGLPHQVLRQSRVHVWKHPDMRUUHVHDUFKTXHVWLRQVRIWKLVVWXG\KRZFDQ
WKH ³ORQJODVWLQJ LVVXH´ DQG VWHSE\VWHS LPSOHPHQWDWLRQ ZLWK SHRSOH LQ GLIIHUHQW WLPH GLPHQVLRQV DQG OHYHOV
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FRQVLGHUHGLQWKHZKROHSURFHVVRIVXVWDLQDEOHKRXVHLQ3HDUO5LYHU'HOWDUHJLRQ"






3.2. Long Lasting Building is High Quality Building 






FDQ EH DSSOLHG HYHU\ZKHUH $UFKLWHFWXUH LV DOZD\V ERXQG E\ WKH VSHFLILF VRFLDO FXOWXUDO DQG WHFKQRORJLFDO
FRQGLWLRQVRIDSDUWLFXODUORFDWLRQ(EHUOHFRPPHQWVWKDW³$UFKLWHFWXUHLVEDVHGRQWKUHHWKLQJVVRFLDODQGFXOWXUDO
XQGHUVWDQGLQJRIRXU VRFLHW\ WHFKQRORJ\DQG LWVEDFNJURXQG VFLHQFH DQGDQDELOLW\ WRPDNHD IRUPDOGHFLVLRQ´
$UFKLWHFWVDUHGHDOLQJZLWKWKHDELOLW\WRFUHDWHDOLYLQJVSDFHRUIRUPRIKLJKWHFWRQLFTXDOLW\WKDWLVDSSURSULDWHWR
DQGLQNHHSLQJZLWKWKHDUHD³:HDOZD\VWU\WRLGHQWLI\WKHNH\SUREOHPDQGWKHQIURPWKDWZHILQGDGLUHFWLRQWR
PHHW WKH SUREOHPRQPDQ\ OHYHOV LH FXOWXUDO DQG VRFLDO HWF´ 'LHWPDU(EHUOH/HFWXUH DW+.8RQ2FWREHU 

)RULQVWDQFHWKHGLVWLQFWLRQEHWZHHQDQXUEDQVLWHDQGDQRSHQVLWHVKRXOGEHFRQVLGHUHG,QUHVSHFWRIWKHXUEDQ
VLWH WKDW LVDOUHDG\IXQFWLRQLQJZHOODQGFRQWH[WXDOO\VXSSO\LQJDQDSSURSULDWHXVHDEOHYRFDEXODU\ WKHQ WKH\VHH
WKHUHLVQRSRLQWLQFUHDWLQJVRPHWKLQJDEVROXWHO\QHZ+RZHYHULQDQRSHQFRQWH[WLQZKLFKWKHUHDUHQRVXLWDEOH
SRLQWVRI UHIHUHQFH DPXFKPRUH VXEWOH VHWRI LQVWUXPHQWV DUHHPSOR\HG WRDUULYHDWDYLDEOH VROXWLRQ)RU VRPH
H[WUHPHO\ FRPSDFW W\SRORJLHV LQ ORQJODVWLQJKRXVLQJSURMHFWV WKH SXEOLF VSDFHZLWKLQ D EXLOGLQJ VKRXOG UHFHLYH
SDUWLFXODUDWWHQWLRQVXFKDVVWDLUFDVHVZLWKVHPLSXEOLFVSDFHFDQEHFRQVWUXFWHGLQDQH[WUHPHO\HFRQRPLFDOVW\OH
)LJXUH7KHDUFKLWHFWVDZLWDVDQDUHDRIJUHDWSRWHQWLDOIRUDUFKLWHFWV±WKDWRIVXEVWDQWLDOO\LPSURYLQJWKHLQQHU
]RQHRIDEXLOGLQJE\FUHDWLQJDQDWPRVSKHUH WKDWGHOLQHDWHV WKH WUDQVLWLRQIURPWKHSXEOLF WR WKHSULYDWHVSKHUHV













3.3. Long-Lasting Building is Clearly Divided with Structural Hierarchy 
7RDFKLHYHDVXVWDLQDEOHEXLOGLQJZLWKKLJKHQHUJ\HIILFLHQF\DEXLOGLQJVKRXOGEHFRQFHSWXDOO\DQGWHFKQRORJLFDOO\
VHSDUDWHGLQWRVHYHUDOV\VWHPVDFFRUGLQJWRWKHOLIHF\FOHRIPDWHULDOVWKHVSDWLDODQGVWUXFWXUDOKLHUDUFKLHVDQG




4.1. Open Building Concept 
,Q WKLVFRQWH[WRSHQEXLOGLQJ 2% WKHRU\FDQEHVHHQDVDQDUFKLWHFWXUDO VROXWLRQ IRU WKHQHZVRFLHW\DQG LWV
FRQWLQXLW\ DV ZHOO DV D WRRO IRU HYROYLQJ JUHHQ EXLOGLQJ SUDFWLFHV XQGHU FRPSOLFDWHG VLWXDWLRQV 2% WKHRU\ZDV
SURSRVHGE\1-+DEUDNHQLQWKHVWKDWDLPVDWDGDSWLQJWRWKHGLYHUVHUHTXLUHPHQWVRIUHVLGHQWVDQGORQJWHUP
XQFHUWDLQW\ ,W LV DQ LQQRYDWLYH DSSURDFK WR GHVLJQ DQG FRQVWUXFWLRQ WKDW HQKDQFHV WKH HIILFLHQF\ RI WKH EXLOGLQJ
SURFHVVZKLOH LQFUHDVLQJ WKHYDULHW\ IOH[LELOLW\DQGTXDOLW\RI WKHSURGXFW ,Q WKH2%SHUVSHFWLYH WKHEXLOGLQJ LV
YLHZHGDVDZHOORUJDQL]HGFRPELQDWLRQRIV\VWHPVDQGVXEV\VWHPVHDFKRIZKLFKFDQEHFDUHIXOO\FRRUGLQDWHGWR
HQVXUH DQ HIIHFWLYH SURFHVV DQG SURGXFW IRU WKH KRPHRZQHU DQG D SDUDOOHO SRVLWLYH RXWFRPH IRU WKH EXLOGLQJ
SURIHVVLRQDOV
4.2. Theory of Time: Planning of Green Building of 200 Years 
%XLOGLQJV DQG WKH QHLJKERUKRRGV WKH\ RFFXS\ DUH QRW VWDWLF DUWLIDFWV HYHQ GXULQJ WKH PRVW VWDEOH WLPHV DQG
GXULQJWLPHVRIVRFLDODQGWHFKQLFDOXSKHDYDOQHHGDGMXVWPHQWLQVRPHPHDVXUHWRUHPDLQDWWUDFWLYHVDIHDQGXVHIXO





 7KH LGHD WKDW EXLOW HQYLURQPHQW LV LQ FRQVWDQW WUDQVIRUPDWLRQ DQG FKDQJH PXVW EH UHFRJQL]HG DQG
XQGHUVWRRG
 7KH LGHD WKDW EXLOW HQYLURQPHQW LV WKH SURGXFW RI DQ RQJRLQJ QHYHU HQGLQJ GHVLJQ SURFHVV LQ ZKLFK
HQYLURQPHQWWUDQVIRUPVSDUWE\SDUW.DQGDOOQG
4.3. Theory of People: Participationin Information Society
$QRWKHULPSRUWDQWLVVXHRI2%WKHRU\LVDERXWWKHSHRSOHLQYROYHUDQGWKHLUSDUWLFLSDWLRQLQWKHZKROHKRXVLQJ
SURFHVV 2% RIIHUV D QHZ PHWKRGL]HG LQVWUXPHQW WKDW EULQJV FODULW\ WR GHFLVLRQPDNLQJ PRPHQWV LQ WKH GHVLJQ
SURFHVVDVZHOODVWRWKHDUFKLWHFW¶VFRQWULEXWLRQ9DULRXVSDUWLHVDUHWKXVFRPSHOOHGWRZRUNWRJHWKHUFORVHO\(DFK
SDUW\DQGLQGLYLGXDOKDVWKHLURZQOLPLWDWLRQVDQGIUHHGRPWRSHUIRUPZLWKLQDV\VWHPDWLFIUDPHZRUN2IRYHUULGLQJ





 7KH LGHD WKDWPRUH JHQHUDOO\ GHVLJQLQJ LV D SURFHVVZLWKPXOWLSOH SDUWLFLSDQWV DOVR LQFOXGLQJ GLIIHUHQW
NLQGVRISURIHVVLRQDOV.DQGDOOQG

























HOHPHQWV LQWR ILYH OHYHOV EDVHG RQ WKH XVHIXO OLYHV RI WKHVH VXEV\VWHPV PDNH VHQVH 7DEOH  7KH SXUSRVH RI















\HDUV ZLWKRXW DQ\ FKDQJH 8QOHVV DQ HUURU RFFXUUHG LQ
GHVLJQ´
)DoDGHVHUYLFHFRUH  ³7KHIDoDGHDQGWKHPDLQLQWHULRURXWOHWSLSLQJV\VWHPLQVLGH



































































5.1. Infrastructure – Historic Centre of Macau 
/RFDWHGLQWKHVRXWKZHVWFRUQHURIWKH3HDUO5LYHU'HOWD0DFDXZDVXQGHU3RUWXJXHVHDGPLQLVWUDWLRQIURPWKH
PLGWKFHQWXU\XQWLO,WV+LVWRULF&HQWUHZLWKKLVWRULFVWUHHWVDQGUHVLGHQWLDOUHOLJLRXVDQGSXEOLFEXLOGLQJV





























RISXEOLF WUDQVSRUWDWLRQWKDQNV WR WKHFRPSDFWXUEDQSDWWHUQDQGVRRQ,I WKHHYDOXDWLRQH[SDQGVWR WKHVHFRQG
OHYHORWKHUSXEOLFHOHPHQWVPRUHPDWFKLQJLWHPVFDQEHIRXQGVXFKDVQRSROOXWLRQVRXUFHKRXVLQJGHQVLW\ORFDO






















H[LVWHG IRU FHQWXULHV WKH UHVSRQVLELOLWLHV RI PDMRU SOD\HUV DQG LQYROYHUV LH JRYHUQPHQW RIILFLDOV GHYHORSHUV
SODQQHUV LQIUDVWUXFWXUH HQJLQHHUV DUFKLWHFWV DQG ODQGVFDSH GHVLJQHUV VKRXOG EH FDUHIXOO\ GLVWULEXWHG 6XFK
GLVWULEXWLRQ FDQ EH VHHQ DV D SUHFRQGLWLRQ IRU WKHLU FRRSHUDWLRQ IRU IXWXUH QHHGV ,Q UHVSRQVH WR WKHVH QHHGV DQ
LQWHJUDWHGGHVLJQSURFHVV,'3LVLQWURGXFHG7KHPRVWLPSRUWDQWSRLQWRIWKLVSURFHVVLVWKDWDOOUHOHYDQWLVVXHVDUH
FRQVLGHUHG VLPXOWDQHRXVO\ DW WKH HDUOLHVW ZRUN VWDJH WR HQVXUH WKHLU SURPSW UHVROXWLRQ 7KDW LV WKH HDUOLHU DQ
LQWHJUDWHG GHVLJQ SURFHVV LV LPSOHPHQWHG WKH JUHDWHU VDYLQJV DQG WKH ORZHU WKH FRVW RI FKDQJHV WR WKH EXLOGLQJ
0RUHRYHUFLWL]HQVDUHVXJJHVWHGWREHLQYROYHGDWWKLVOHYHOEHFDXVHWKHWLJKWQHVVRIXUEDQIRUPLVFORVHO\UHODWHGWR
WKHLUEHQHILWV




WKDW WUDQVODWHG WR D PRUH KXPDQ VFDOH RI GHYHORSPHQW )LJXUH   6SHFLDO FRQVLGHUDWLRQ LV JLYHQ WR WKH
UHODWLRQVKLSEHWZHHQWKHFRXUW\DUGDQGQRQFRXUW\DUGVLGHVRIEXLOGLQJVZKHUHWKHFRXSOLQJRIXQLWSDLUVIRVWHUVD
VHQVHRIERWKDIURQW\DUGDQGDEDFN\DUG&OXVWHUVRIGLIIHUHQWEXLOGLQJW\SHVGHILQHWKHGHYHORSPHQWRI3KDVH,9








































































7R LPSOHPHQW VXFKDQ LQWHJUDWHG SURFHVV SURSHUO\ DQ DUFKLWHFW FRXOG VHUYH DV WKH GHVLJQ OHDGHU IRU DJURXS
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5.3. The load bearing structure, staircase -upper Ngau Tau Kok Estate public housing phases 2 and 3, Hong Kong 







ORDG EHDULQJ RSWLPL]DWLRQ VWXG\ DQG WKH LGHDO SUHFRQGLWLRQ IRU LQFUHDVLQJ EXLOGLQJ FRPSRQHQW VWDQGDUGL]DWLRQ












































































































0HDQZKLOH WKLV SURMHFW FRPSUHKHQVLYHO\ GHPRQVWUDWHV WKH FRQFHSW RI D UHVLGHQWVRULHQWHG GHVLJQEDVHG RQ
VDWLVI\LQJWKHQHHGIRUVRFLDOHFRQRPLFDQGHQYLURQPHQWDOVXVWDLQDEOHGHYHORSPHQW)LJXUH*LYHQWKHVSHFLILF
WDUJHWJURXSWKDWUHVLGHQWVKDYHEHHQLQYROYHGLQDOPRVWHQWLUHGHVLJQSURFHVVWKHRXWFRPHVFDQEHHDVLO\IRXQGDW











QRW VXIILFLHQW DQG FRPSUHKHQVLYH HQRXJK DV DQ LGHDO VROXWLRQ 7KHUHIRUH 2% WKHRU\ DQG LWV µOHYHO¶ VWUDWHJ\ DUH





 7KH JHQHUDO GLVUHJDUG IRU WKH WKUHH DVSHFWV PHQWLRQHG SUHYLRXVO\ DV ZHOO DV VSHFLILF SUREOHPV VXFK DV
LVRODWLRQRIGLVFLSOLQHVODFNRIDGHTXDWHNQRZOHGJHIURPSURIHVVLRQVDQGDEXVHRIKLJKHQGWHFKQRORJLHV
FDQHDVLO\EHIRXQGXQGHUWKHXQLTXHFRQWH[WRIWKHGHYHORSPHQWRIJUHHQEXLOGLQJSUDFWLFHVLQ&KLQD
53 Jia Beisi et al. /  Procedia - Social and Behavioral Sciences  179 ( 2015 )  40 – 53 
 $ ORQJODVWLQJ EXLOGLQJ LV QRW RQO\ DQ HQYLURQPHQWDOO\ VXVWDLQDEOH FRQVWUXFWLRQ EXW DOVR D KLJKTXDOLW\
EXLOGLQJ ERXQG E\ VSHFLILF VRFLDO FXOWXUDO DQG WHFKQRORJLFDO FRQGLWLRQV $ ORQJODVWLQJ EXLOGLQJ LV D
SURFHVVUDWKHUWKDQDQRXWFRPHDQGFRRSHUDWLRQUDWKHUWKDQDVLPSOHGHFLVLRQPDNLQJ
 /RQJODVWLQJDUFKLWHFWXUHFDQEHDFKLHYHGWKURXJKVLPSOHDQGHFRQRPLFVROXWLRQV(FRQRP\LVDQHVVHQWLDO
FRQFHUQ IRUPRVWEXLOGLQJVDQGDUFKLWHFWV WHQG WRXVH VLPSOHHIIHFWLYH VROXWLRQVEHIRUHSURJUHVVLQJRQWR
LVVXHVRIWHFKQLFDODQGILQDQFLDOFRPSOH[LW\
 7KH RSHQ EXLOGLQJ FRQFHSW DQG WKH GHYHORSPHQW RI LWV ³OHYHO´ VWUDWHJ\ FDQ EH UHJDUGHG DV DQ LGHDO
PHWKRGRORJ\DQGVROXWLRQIRUDUFKLWHFWXUH¶VORQJHYLW\%XLOGLQJVFDQEHVHSDUDWHGLQWRV\VWHPVDFFRUGLQJWR
WKHOLIHF\FOHRIWKHPDWHULDOXVHGWKHLUVSDWLDODQGVWUXFWXUDOKLHUDUFK\DQGWKHLU³VRFLDOUHVSRQVLELOLW\´
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